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Iwasastounded, when Iwentdown there o the San Joaquin valley], at
the cavalier use O £ these enom ously toxic pesticides. These children are
literally living am cng the chem icals.

M arion M oses,M D ., Pesticide Education Center

(Matt Crenson, A ssociated Press, D ecem ber'9, 1997)

I believe that the EPA holds a unigue and a emtral charge when it comes
to the health and safety of rural comm unities . . . to safeguard the health
and safety O farm w arkers and their children who live, and often w ork
sideby-side w ith then on farm s across Am exica.
Susan Bauer, Comm unity Health Parnership of Illnois
Public M eeting i Tipton, IN , August 21, 1996)

The Food Q uality Protection A ct puts the safety of Am erdcan children
first. EPA IS comm itted to higher standards of protection fO T our children,
and I'm cnvicd we can mest those sandards whil providing a
reasmable transition for agriculure.

Lymn Gokman,M D ., A ssisent A dm histator of the

O ffice of Prevention, Pesticides and Toxic Substances,

U S.EPA (EPA Regin 10 PressRelase, M ay 26, 1998)



EXECUTIVE SUMMARY

eforeW ord W arIT, grow Ing up on the farm  in plied a healthy lifestyle-lots of
clean atr, fresh food, and physical activity. Today, w ih the pervasive use of
highly toxic agriculiral pesticides, grow Ing up on, or even near, agriculial land
m eans potentially being sunounded by a sw il of poisons-in the air, n w ater, on
food, and on nearly everything a child touches, from a teddy bear o a parent’s
em bmce.

Children are both m ore exposed t© toxic subsances n the environm ent than
adults and m ore susoeptibke to many toxic chem icals. The National A cademy of
Sciences, Tn a pioneering 1993 r=port, clearly show ed that children bear dispropor-
tionately high risks fiom our nation’s use of pesticides on food. Their report focusad
on children’s dietary exposure t© pestcides but looked only at children living In
non-sgriculiiial areas. Form any children, partcularly those fiom agriculural
fam ilies, food represents only a am all portion of their total daily exposure t©
hazardous pesticides.

Children w ho live on ornearagricuttural land, orw hose fam iliesw ork 1n the
fields (called “fam children” in this report), com e I contact w ith pesticides through
residues from the parents’ clothing, dust tracked Into the house, contam nated soil n
outdoor ply areas, food brought directly from the fields o the table, and contam i-
nated w ellw aterm aking these children lkely to be the m ost pesticide-expposed
subgroup 1 the Unied States. Children often accom pany their parents to work 1o
the fields, mising their pesticide exposures even higher. M any of the children w ih
the greatest pesticide exposures are fiom m igrant farm w orker fam ilies, who are poor
and usually people of color or recent Inm grants. There is an hcreasihgly com -
pelling body of scientific evidence ndicating that farm children-face particularly
sionificant health risks. Levels of exposure, when m easured, have often exceeded
federal reference doses or “safe kevels,” as determ ned by the Unied States Environ-
m ental Protection Agency U S.EPA).

The in pact of these exposutes is far from trivial. There are nearly two m illion
farm s 1n the United States and over one billion acres of cropland.!* An estin ated
five m illion agriculural w orkers labor on these farm s2 There are m ore than
320,000 children under the age of six living on fam s n the United Sateswhile
hundreds of thousandsm ore live adpoent to fields and have fam ity m em bersw ho
work on fam s3 The overall costs of the hum an health effects fiom pestcide
expogures are considerable. Econom ists have estim ated that the nationw ide health
Inpacts from pesticide use toal asmuch as $786 m illion dollars per year4 The large
num bers of affected pecple and the m onetary and social costs of exposure are
seldom considered when evaluating the costs and benefits of pesticide use.

The federal Food Quality Pmotection A ctof 1996 (FQPA) contains provisions that
recognize the vulnerability of all children. Under the FQPA |, the U S.EPA must
determ Tne if all tolerances for pesticide residues fully protect children fiom the
hazards of pesticides. The law also r=quires that all routes of pesticide exposure,

*Superscript numbers in this mport comespond  specific reference materials, lised for each chapter in the
References section following Chapter 7
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Including non-dietary ingestion and demm alabsorption, be considered in setting
food tolerances. Pesticides that act through sim ilar m echaniam s of toxicity must be
oonsidered as having cum ulative health inpacts. D espite the clear provisions of the
FQPA, the U S.EPA has failked to consider all mutes of exposure to pesticides, and
has particularly failed to clude the additonal exposures faced by farm children
when setting tolerances.

Sim ilarly, EPA ‘s federal regulation to protect farm w orkers, the W orker Protection
Standard, does not considerthat som e of those w orkersm ay be children and itdoes
notadequately protecteven those children w ho do rem ain athom e fiom pesticide
residues on parents’ skin, clothing, and shoes.

FINDINGS

NRDC has previously shown that pesticides should be considered one of the top five
envionm ental threats to-children’s health 5 M ultbiple exposures to pesticides are not
unigue o farm children. The food on our Ebles carries residues of the sam e pest-
cides thatm ay have poisoned farm children, and curwater’is increasingly contam i-
nated fiom agricultural nmoff. Som e of the sam e pesticides used 1n the fields are
used I hom es, schools, and day care centers. Th this report, we further explore the
threats to children’s health fiom pesticides and dentify the ncreased risk to fam
children.

Pesticdes Arund Us

» A1l children are disproportionately exposed to pesticides com pared w ith adults .
due to thelrgreater ntake of food, w ater, and airperunitofbody w eight, their
greater activity levels, nanow er distary choices, craw ling, and hand-o-m outh
behavior.

» Fetuses, mfants, and children are particularty susoeptble to pesticides com pared
w ith adults because theirbodies cannot efficiently detoxify and elin nate chem icals,’
their organs are stll grow ing and developing, and because they have a longer life-
time to develop health com plications after an exposure.

» Pesticides can have num erous serious health effects, ranging fiom acute
poisoning to cancers, neurological effects, and effects on reproduction and
developm ent.

» M any pesticides thatare neverused indoors are tracked into the hom e and
accum ulate there at concentrations up to 100 tim es higher than outdoor levels6

» T non-agriculiiral uban or suburban houssholds, an average of 12 different
pesticides per hom e have been m easured In carpet dust and an average of 11 differ-
entpesticide residues perhousehold have been m easured n Indoorairn hom es
w here pesticides are used.7

» Th an early 1990s nationw de survey of urhnary pesticide residues I the general
population, metabolites of two organophosphate pesticides, chlorpyrifos and
parathion, w ere detected In 82 percent and 41 percent, regpectively, of the people
tested 8
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» T a mural comm unity, all 197 children tested had urnary residues of the cancer-
causing pesticide pentachlorophenol, all exoept six of the children had residues of
the suspected carcinogen p-dichlorobenzene, and 20 percent had residues of the
nom ally short=lived outdoor hetbicide 2 4D, which has been associated w ith non-
Hodgkins lymphomad

Pesticdes h Agriculural Areas

» Children living In faxm Ing areas or w hose parents w ork in agriculture are
exposed t© pesticides t© a greater degree, and fiom m ore sources than other
children.

» The outdoor herbicide atrazine w as detected Inside all the houses of Towa
fam fam ilies sam pled 1n a am all sudy during the gpplication ssason, and n only
4 percentof 362 non-farm hom es10

» N eurotoxic organophosphate pesticides have been detected on the hands of
farm children at Jevels that could result in exposures above U S. EPA designated
“safe” levels!

» M etabolites of organophosphate pesticides used only in agriculure were detect-
able 1n the urine of tw o cutof every three children of agricutualw orkers and In
fouroutof every ten children w ho sin ply live in an agricuturalregion.12

» On fam s, children as young as 10 can work legally, and younger children
frequently work illegally or accom pany their parents to the fields due to econom ic
necessity and a lack of child care options. These practices can result n acute poison-
Ings and deaths.

RECOMMENDATDNS

There are m any actionsw e can take today to r=duce the unjustexposure burden
bome by fam children, and thereby protect all children fiom one of the five greatest
environm ental threats t© their health. A summ ary of NRDC's recom m endations
follow s, ncluding several actions recom m ended by farm w orkergroups over the
years. See Chapter 7 of this report for a filler description .)

Regulhtory Protection

» Pesticide tolerance decisions under the FQ PA should consider all the exposures
faced by farm children and set food tolerances low enough to protect these children
from cum ulative health risks. .

» U S.EPA mustuse an additonal safety factor of at least tenfold as required by
FQPA to be aure to adequately protect farm  children if there is uncertanty about
their exposures, or about the toxicity of the pesticide to fetuses, infants, and children.

» The farm W orker Protection Standard should be reevaliated o better protect
children w ho acoom pany thefrparents to w ork 1n the fields, as recom m ended by the
federal Children’s Health Protection Advisory Comm itee.

» Phase out Category I acutely toxic pesticides, and phase out use of the most
hazardous neurmtoxic organophosphate and carbam ate pesticides, endocrine
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dismpters, and carcihogens, w hile developing and prom oting altemative pest
m anagem ent practces.

Research Needed

» In proved reportng system s are necessary for tracking pesticide use and pesticide
related ilhesses as recomm ended by the Am erican M edical A ssociation 13

» Pegticides should not be registered for use unless there is an egabliched
sensitive and accurate scientific m ethod for m easuring residues of that pesticide and
is m etabolies I food, w ater, and hum an blood or urne.

» Regional public lBbomtories capable of precisely and accumtely m easuring
ow levels of environm ental toxicants In environm ental m edia and hum an tissues
should be esablished. Such bomtories would allow inproved surveillance,
expogure assesan ent I research studies, and the ability t© respond Epidly t© envi-
onm ental disssEers.

» Research should focus on the exposutes and health status of faim childven, w ith
Ivolvem entof com m unites and farm w orkergroups 1n the study design.M ore data
will allow mor hfom ed decisionm aking.

Practical Actions

» Subsidized day care should be provided forw orking fam ilesw ith young
children. Farm w orkers m ust receive a living wage and benefits, so that their
children are not forced to work n order to survive.

» W orkers must be mfom ed about the dentity of chem icals they may be exposad
o, and the known orpotential health effects of these cheam icals. Only w ih fill
know ledge can they take action to protect them selves and their fam ilies.

» Pesticide use 1n and around schools and day care centers should be reduced by
requiring thatall schools and day care centers have hitegrated pestm anagem ent
(IPM) program s and by creating buffer zones around schools Jocated In agricuthural
areas. Parents and teachers must be infom ed about pesticide use. Hazardous
pesticides should notbe used 1n such facilides at all.

» Expanded ntegrated pestm anagem ent(IPM) program s and organic farm ing
w llultm ately help m ost n reducing pesticide exposures forour children and grand-
children.

If farm children are not protected from pesticides, then the U S.EPA is failing
nplem ent the law , and our society is failing to protect its future. The food on our
tables com es at a cost that 1em ains hidden fiom m any pecple. A though fam
children are on the fiont lines, bearing the brunt of pesticide exposures, other
children are not farbehind. If we adequately protect farm children, the m ost expposed
children 1 our society, then w e w ill better protect all children.



INTRODUCTION

"A frer thediagnesis O£ M Y SON 'S cancer, Tcam e hom e and wondered 1f
there was anything that Iwas doing that m ight be inplicated . . . Iwanted
tobe able to facem y son at som e point, and just n case these chem icals
were in plicated | wanted to be able to say to hin , San, I did everything
Icould.” Ididn'twant, [n] ten years for them to find cut,andmy s o
his death bed and Thaveto say, Oh well, now they found cutthat itwas
that and I w as trying to protect the cop and, wellTam sony about that.
I Justdid not know  So I figured, Et'serr on the side O £ safety ifwe have
toeratall....”

PaulBuxm an, Fam er, D uba, CAM

here are nearly 400,000 young children In the United States who actually live on

fam s, and an additional five m illion agriculiiral w orkers living near fam s,
many of whom have children 2 These people are extraordnarily diverse, ranging
from fam iy fam ers to professional pesticide applicators, t© m grant fam w orkers.
0O ther groups of people who do not farm m ay also have pesticide exposures sin ilar
to those discussed In this report. For exam ple, utban landscapers, pet groom ers, and
urban pesticide applicators share at Jeast one in portant characteristic-with fam
fam ilies: they m ay bring pesticide residues hom e t© their children. A gricultural work
is difficult and dangerous. Annual mtes of work-related deaths am ong farm w orkers
are tw o o fourtim es greater than those forthe generalw orkforoe. M igrantand
seasonal fam w orkers have exoeptionally difficult working and living conditions and
m ay suffer particularly high pesticide exposures. M grant farm w orkers are lkely t©
e poor, m em bers of m nority groups, and often mm grants. They bear the bnnt of
the risks and are m ost Ikely to be overloocked by scientists and regulators2

I additon to long workdays, Injuries, and fatalites associated w ith agriculural
w ork, pesticides pose a particularly serious threat t people living or working in the
fields. A griculure is a w orkplace unlke m any others in our country . Fam fam ilies
often live practically in the m iddle of the w ork environm entand help outon the b.

A s a result, children can come nto close contact w ith dangerous pesticides. R esidues

from the parents’ clothing, dust tracked o the house, contam hated =oil, food

brought directly fiom the fields o the table, and contam ated w ater are significant

sources of exposure for fam children. The 58 m illion children in the United States, Agriculture isa
mostof whom live I utban and subutban areas, are also exposad to pesticides from w orkplace un ke
num erous sources In their daily environm ent. Fam children, how ever, are lkely t©
experience higher levels of exposure fiom more sources. A though farm children are
a fairly am allm mority of the children In the nation, it is In portant to pay attention country . Fam

o the.jrexpoijes and their health because of what they can tell us about risks fam ilies often Live
allchildren.

Fam children are ke canaries in the coalm ine. Canaries were placed nsdem e Practically m the
chafts where they would breathe the first whiffs of poisonous gas. M o susoeptble m ddle of the work
than hum ans to these gases (n part because of their am all body size and @pid
espianyy me), the birds would suffer health effects before the m hers, providing
an early waming of dangerous conditions. W e are putting farm children n a outon the .

many others in our

environm ent and help
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W hik thi farmworker prepares ©
spmy pestitle+ hi son boks on.

situation where they receive som e of the highest pesticide
exposures n our country. Children, ke canaries, have greater
susoeptibility to the health effects than do adults. Yet in this case
we cannot afford to wait and see if science proves conclusively that
Inesses am ong these children are due t© pesticides-particularly
since m any of the expected health effects occur years oreven
decades affer the exposures.

Pesticide use In the United States is Increasing. A recent report
docum ented that pesticide use In Califormia creased by
31 percent from 1991 to 1995, risihg t© nearly 212 m illion pounds
annually In that sate alone. Furthemm ore, the use of the m ost toxic
pesticides is mcreasing even m ore significantly . For exam ple, n the
sam e tim e pericd, the use of pesticides classified as potential
hum an carcinogens increased by 129 percent and the use of
neumtoxic pesticides such as the organophosphates increased by
52 percentl16 Califomia is the only sate in the nation that requires
ocom m excial pesticide users o report the tim e, Iocation, and am cunt
of pesticides applied.

D espite the overall trend tow axd increasing use of toxic
J chem icals n agriculie, there are signs of a grow g under-

§ standing am ong people mnging from scientists to fam ers that
pesticides m ay not be the lasting solution that they w ere nitially
believed to be. A recentNRD C 1eport, Fields Of Change, nterview ed nearly two dozen
fam ers who are m oving aw ay fiom reliance on pesticidesw hile m aintaining and in
many cases In proving the profiability of their operations17 These exam ples are an
hspiation and a ad m ap o the future forthoge who w ish to take action to prevent
health risks to children and the generations to come.

Under the Food Quality Protection A ctof 1996 (FQPA), U S.EPA mustdeterm e
that a pesticide tolerance is safe for childien by evaluating exposure pattems,

Inform ation about the susosptbility of nfants and children, and nform ation
regarding cum ulative effects of pesticide residues and other substances that have a
comm on m echaniam of toxicity. U S.EPA must then ensure “that there is reasonable
certainty that no ham w ill result to mfants and children fiom aggregate exposure t©
the pesticide chem ical residues”

The FQPA r=cognizes that children are not just exposed to pesticides though
food. A 11 environm ental exposures must be considered together. This evaluation
requites that children who have m ulbple moutes of exposures to pesticides 1n their
environm ent be adequately protected. For exam ple, if a pesticide can be found in
drinking w ater in certain geographic regions, any tolerance decision m ust protect
those children who m ay be exposad to that pesticide In w ater. If a pesticide is
Ticensad foruse in the hom e oryard, these exposures m ustbe included. I a
pesticide can be tracked hom e fiom the fields, these exposures m ust also be
oonsiderad I setting tolerances. The essential purposes of this novative new law
chould notbe lost In is in plem entation.

Ear! Dotter/\.; act Visuals



THE Foop QuarrwY PROTECTION AcT orF 1996

Th passihg this kBgshton we are ensurhg that pestcdes will
presentno danger o our chilren. H.R. 1627 requies the
Envionm ental Potecton Agency-when establishing safety
tokmnces that apply to all Am ercans4o consiler any specil
npacts a pesttile may have on hfants and chithen and
ensure that any aggregate exposur o ? pestcile chem al
restue presents a rasonabk cetanty ofno ham . Thi
provEDn cannotbe waiwed or the pumposes of consderng
econom & benefis.”

Rep.Henty A.Waxman, House of Repesentaties, July 23,1996

T August 1996, Congress passed, and President C Inton sgned nito hw, the Food
Qualty Potecton Act FQPA) 0£1996. Ths bw com pktel changes-reguhkton of
exposur to pestcide msiues. The Bw bcuses prinarly on stateges or setthg
pesttide tokmnces br Hod. A okmnce & an albwabk msilue concentaton of
a partcubr pestcie on a partcubr bod at the tine of sak t© the consumer. I
the past, okmnces wer set by consilerng kvek of pestiides that woull be
expected o emah on cwops HIbwig nom al agrruluml use, consdemton of
publc health risks, and consiemton of econom t benefis of pestcile use.
Tokmnces wer setwihout any consfemton of cum ubtive exposures. The FQPA
changed the od way of dong bushess. Ther ar three mapr nnovative aspects
ofths new hw thatpertain o healh riks to chibden.

1.EPA mustevaliate allsources of exposur to a pesticide when constmcting
18k assessments. Ths nclides Pod, drnkhg water, hdoor and outdoor axr
exposures, exposures fiom dust and soi, and any other wute of exposure that
may be mkvant o chiben, hclidhg take-hom e” exposures fiom workihg
parents.

2. EPA must consier the cumubtive healh i pact of pestriles that are toxtc va
a sin ibr m echan®m . For exampk, the omganophosphates all act ve hhbibn
of the same enzym e, acetyFholestemse. Thus these pestriles must allbe
constlered together as poshg a cumubtive rek, mther than ndvilualy as
sepamate chem ralk.

3. the case of thmrsholl” ornon-cancerhealh effects, U S.EPA mustadd an
addibnal enoH mamgh of safety to pwtect chiien, unkss there ar rlbke
data wih mspect o exposur and toxtiy o hfants and chiben.

The calubton of rsk & different or healh effects that do not appear t have
a safe” threshol of exposure (such as cancer) and those effects that may have
a ‘safe” threshol of exposure bebw whih no bngtem healh effects woull be
expected (such as lver toxtiy). Therr B cunently spnifirant contoversy about
whether dsmiptbn of hom ones and devebpm ental toxtiy to fetuses and
chilren have a safe” thresholl of exposure. M any scentsts beleve that for
eflects on alor nfant devebpment, & & the tin hg mther than the dose of the
exposure that B most crial As a msul, the cunent threshol model that
assum es that a ‘safe” kvel of exposure exsts may not adequately pmotect
fetuses and chifren fiom cerah toxitants.



NRDC ainsto
reshape public health
guidelines to m ake
child ren’s health the
standard for public
policy and to lncor-
porate mulbple
exposures and nter-
active effects nto
basic health policy

assum ptims.

This report is a critical elem ent of NRDC'’s Children’s Environm ental H ealth
Project. This Profct seeks o prevent pollution and to protect the health of the entire
population-and partcularty the m ost susceptible and m ost highly exposad people.
STce 1989, NRDC has been working to identify the environm ental hazards o
children’s health, and t© m Inin ize or elin nate the m ost severe threats. W e ain t©
reshape public health guidelines t m ake children’s health the standard for public
policy and to oorporate m ultiple exposures and hteractive effects o basic health
policy assum ptions. Through dem onstrations of conventional risk assesam ent’s
faflure to protect children, we hope t© shift policym akers’ opinions and actions
toward more precautionary approaches.

Trouble on the Farm review s the scientific evidence dem onstrating that farm  children
are exposed t© pesticides via num erous wutes, and I disproportionate quantites.
Precautionary action is required o protect fam children. Chapters 1 and 2 of the
report focus on the health in pacts of pesticides and scientific evidence of children'’s
particular exposures and susoeptibility . Chapters 3 and 4 highlight children who
work I the fields and so-called “gke hom e” exposures. Chapter 5 dem onstrates
how famm children are surounded by pesticides and review s evidence of exposure
through water, food, outdoor atr, mdoor atr, and dust. Chapter 6 illustrates how total
expogures to pestcides from all sources can result I pesticide residues  children’s
urine orblood. The evidence to date ndicates that faim children are exposad t©
num erous hazardous pesticides, from m ultple sources, and at levels higherthan
those outinely encountered by the general population. This science should not be
Ignored, but ather m ust be used t© nform prmdent public policy.



CHAPTER 1

HEALTH HAZARDS
OF PESTICIDES

“Late in the afftemomn of April1, 1990, a threeyear-oXd girl playing in

- front of her trafler ham e -n Califomia’s San Joaquin V ally suddenly lost
antrol of her bady and began foam ng at them cuth. By the tim e the girl
arrived at the Jocal am exgency room , she w as near death . She recovered
eventually. A report filed w ith the Califormia D epartm ent of Pesticide
Regulation ancluded the child had been poiscned by aldicarb, a highly
toxdc nsecticide that w orks the sam e way on pecple as it does an bugs—
like nerve gas. ‘San €oody had parked a tractor w ith pesticide m aterialon
i rightn frontof the play area,’ 2 M ichael O’ Malley, the author of the
report and a physician at the U niversity of Califomia, D avis.”

M att Crenson, A ssocited Press, Decamber 9, 1997

esticides are specifically form ulated to be toxic © living organism s, and

as such, are usually hazardous to hum ans. M ost pesticides used today are
acuely toxic t hum ans. Pesticides cause poisonings and deaths every year and
are responsiblke for about cne out of every sixteen calls t© poison contol centers18
Chronic health effects have also been reported fiom pesticides, ncluding neuro-
Jogical effects, reproductive problem s, Interference w ith Infant developm ent,
and cancer.

ACUTE MPACTS

A cute pesticide poisonings frequently Ivolve organophosphate pesticides, or

som etin es their close relatives, the n-m ethyl catbam ates. These pesticides w ere
orighally derived from chem ical warfare agents developed during W orld W ar IT.
Som e com m on organophosphates in use today include chlorpyrifos(Dursban®),
diazinon, azinphosm ethy1(Guthion®), m alathion, and m ethylparathion . A Hicarb
(Temik®) and carbaryl(Sevin®) are comm on n-m ethy] carbem ates. They kill by
blocking the enzym e that breaks down a critical nerve-in pulse-tranam iting

chem ical known as acetylcholine. The result is that certain nerve in pulses are over-
expressed, resulting I an anay of acute toxdic sym ptom s. Sym ptom s of organo-
phosphate or carbam ate poisoning nclide bluned vision, salivation, dianthea,
naussa, vom iing, wheezing, and som etin es seizures, com a, and death. M id ©



In cnereview of the
m edical records of

20 severely pesticide-
poisoned nfants and
children transferred
toamajprmedial
cen ter from other
hospitals, 16 of the
20 children had been
w rongly diagnosed at
thetineof thetransfer.

m oderate pesticide poisoning m in ics gastoenteritis, bronchitis, or ntrinsic asthm a,
and even agtute clinicians may not Ink these sym ptom s to pesticides.

The Am erican A ssociation of Poison Control Centers reported 97 278 calls about
pesticide poisonings In 1996. Half of the reported poisonings involved children
under six years of age ¥ O coupational pesticide poisonings are required to be
rpored In Califomia, and there are approxin ately 1,500 reported cases per year.19 20
Efforts to extrapolate to national occupational pesticide poisonings result n esti-

m ates of anyw here between 10,000 and 40,000 physician-diagnosad pesticide ill-
nesses and Injures annually am ong agriculural workers21 These estim ates do not
chide children of agriculiiial w orkers.

Research has chown that cunent estim ates basad on occupational surveillance or
poison control centers m ay greatly underestin ate the problem  of pesticide poison-
ngs.A study In Califomia that volved active surveillance, w ith extensive physi-
cin education and recmiim ent, revealed that this mtervention significantly ncreases
the num ber of reports of pesticide illhess. A follow up evaluation of poisoned
w orkers discovered that 40 percent of the exposure incidents also nvolved co-

w orkers w ho did not seek m edical treatm ent forvarious reagons, suggesting that
the total burden of illness is grossly undeneported 19 Poison control centers are
ocomm only called after accidental ngestions or spills of pesticides 1 the hom e, but
are less fimquently called when illnesses occur after mutine agriculiiral pesticide
EXPOsUIES.

M id signs of acute pesticide poisoning, such as nausea, vom iing, diarvhea, or
w heezing are often not recognized as being potentially linked to pesticide toxicity .
Rashes and other skin ractions are another m ajor m anifestation of pesticide toxicity
that is often m isdiagnossd 22 Even D r. Lynn G oldm an, A ssistant A dm histator of the
O ffice of Prevention, Pesticides and Toxic Substances of the U S.EPA |, has publicly
adm itted, "M edical problem s caused by pesticide exposure are often overlooked or
m isdiagnosed by health care providers.™”

Even severe pesticide poisoning is frequently m isdiagnosed. Tn one meview
of the m edical records of 20 severely pesticide-poisoned mfants and children
transferred o a m ajprm edical center fiom other hospitals, 16 of the 20 children
had been wrongly diagnosad at the tim e of the transfer. D iagnoses of the children’s
sym ptom s inclided brain hem orhage, head traum a, diabetic acidosis, ssvere
bacterial gastioenteritis, pneum onia, and whooping cough, although all of the
children Jater tumed out to have pesticide poisoning 24 T this series, five of the
children, all nfants, w ere poisoned after hom e application of a pesticide. A nother
child w as poisoned afterm ow Ing a lawn thathad recently been sprayed w ih
an organophosphate. A though these cases did not mvolve fam children, they
dem onstrate that all children can be oversxposed to pesticides In their hom e
environm ent. Am ong Infants, only a an all dose is required to have potentially
devasating health consequences. Furtherm ore, there is som e evidence from anin al
studies that undemourished ndividuals are m ore vulnerable to poisoning by
organophoschates, n plying thatpoorand undemourished children m ay be at
greater risk 25



CHRONI MPACTS
“Tw enty-tw o years that Thave been working i the fields, T've ssen more
illnesses, m ore children being bom 111, m ore fm ilies that m iss w ork
because every day they have m ore problen s, headaches. Sam etin es their
children are sick and they have tom isswork. . . .W e live In a depressin .
W edm'tknow if it's because of the chem ials”
Laura Caballem, L deres C am pesinas (Salinas, CA
PublicM eeting July 25, 1996)

Chronic effects of pesticide exposure may nclude adverse effects on neurological

function, cancer, reproductive ham , reduced grow th and developm ent, and birth

defects. M uch of the evidence of chmonic effects is based on studies of adult w orkers

who are exposad t© a m xture of chem icals every day, m aking it difficult to pinpoint

soecific pesticides. The effects of mdividuai pesticides during specific periods of fetal

life, infancy, and early developm ent have been studied in IBbomtory anim als. Little

research on the chronic effects of pesticides has been done directly on children, and The children living In

even less on fam children. theareawiﬂ’lheﬂy

Neurlgical Effects pesticide use had

h adults, exposu:nes o} msecl:lc:des an<l:1 hetbicides have been reporled o confer strikingly in paired
an gpproxin ately fourfold increased risk of early-onset Parkinson's disease.28: 77
O ther Iongtem neumwlogical problem s, particularly shortened attention

goan and reduced coordination, have been reported in adults overexposed to ton, decreassd
organophosphate pesticides?® A though such studies have notbeen done in

hand-eye coordina-

physical stam 1na,
hum an children, anin al studies have revealed that som e pesticides appear
to target the developing brain during the critical period of cell division, thereby short-term m em ory
leading to lasting behavioml abenations 2% 30 N otonly do-organophosphate in paim ent, and

pesticides Interfere w ith a critical nerve-im pulse tranam iter, but they alwo
can perm anently change the num ber of receptors in the bran for this neuro-
tranam iter. This m echanian may explain the subtle, perm anent effects observed
inanimals.3!

Subtle neurmlogical effects m ay also occur n hum an children. A recent study
oom pared preschool children in two fam ing comm unites in M exico, one w ih
heavy pesticide use and one w ith litfle orno pesticide use. The children lving
I the area w ith heavy pesticide use had strikingly i paired hand-eye coordination,
decreased physical stam na, shortterm m em ory inpaim ent, and difficulty
draw Ing, com pared w ih the less exposaed children. Furthemm ore, cbservers
of the exposad children notioed increased aggressive and anti-social behavior
oom pared. o their less exposed counterparts 32 Studies have shown that lead,

a know n neurotoxicant, has lasting effects on attention span, ntelligence, and
behavior. Infants and children are m ore susosptble o the toxic effects of lead
than are adults, probably because their brains are stll developing.33-35 Sin ilarly,
it appears that infants and children are also m ore susceptble to other neurotoxi-
cants, ncliding pesticides.

difficulty draw ing.-
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Chidhood Cancer
“There w ere three finerals in 4 row here in this neighborhocd for children
that died O £ cancer. Therewas a day when some of the children got together
lacross from] our house. They were playing w ith the Barbies. They were
picking flowers . . . and they were buying the Barbie. | said W hat are you
kids doing?’ Cause they were buying the Barbie and they were crying and
crying and.crying . . . they sid that Barbie died O £ cancer. It had cancer n
the Jeg and it died. . . . wasalways wonderi* 7 ‘Ismy daughter going to
benext after having her so {112/ . . . W hen ] went to the room , shewas
having another sefzure and she kept saying, "My dollies are dying O f
cancerman , plasehelp me, pleasehelp me™’

Marta Salinas,M cFarland, CAl4

A coording to Dr.Lynn Gokdman of the U S.EPA , at least 101 pesticides In curent
use are probable or possble hum an carcinogens .3 Exam ples of pesticides which are
know n carcinogens 1n anin als and are stll used around hum ans today inchide
pentachlorophenol, 1,3-dichloropropene (Telone 11®), and dichlorvos (DDVP).37
Studies of farm populations ndicate that adults exposad to pesticides may be at
Increased risk for cancers of the lymphatics and blood, stom ach, prosate, teses,
brain, and soft tssues 3 3 Severalhum an studies and studies of housshold dogs
have consistently reported a particular association betw een exposure to the common
herbicide 2 A-dichlorophenoxyacetic acid @ 4D ) and non-H odgkin’s lymphoma.3%-41
There is evidence of associations betw een parental or nfant exposures to pesticides
and childhood bran tum ors, leukem i, non-Hodgkin’s Iymphom a, saroom a, and
W iin 's tum or#2-46 T m any of the reports, children’s increased cancer risks w ere of
greaterm agnitude than the risks reported 1 studies of adults.# Five of the nine hum an
studies that evaluated the risk of childhood leukem ia after parental exposures to
pesticides found an Increased risk, while four out of five studies looking at postnatal
exposues to pesticides also found a Iink w ith acute Jeukem 248 T cne Califomia
study, children w ith Jeukem ia w ere three to nine tin esm ore lkely to have a parent
who reported using pesticides in the hom e or garden during pregnancy or lactation.4?
E ightof the nine studies evaluating the link betw een childhood brain tum ors and
pesticide use show ed an association, w ith three raching statistical significance 48

Reproductive and Develbpmental Toxiciy

Num erous pesticides are known or sugpected reproductive toxicants. Exam ples
include the fingicidesbenom y1(Benlate®) and vinclozolin (Ronilan®), asw ellas the
fim igantsm ethylbrom ide and metam sodim 30 People w ho live in agriculural
1=gions or undergo occupational exposure to pestcides are at ncreased risk of a
varety of adverse reproductive outoom es. An Investigation of stlbirths and
neonatal deaths n Califomia reported that m atemal occupational exposure to
pesticides w as associated w ith m ore than a doubling of the risk of sdlbirth due to
ocongenital anom alies, and a slightly ncreased overall risk of all types of stilbirth 51
Num erus types of birth defects, particularly lin b-reduction defects, have been



associated w ith pestcide exposures in hum an studies.52-3 A M innesota study
dicated an association betw een patemal em ploym ent as a pesticide applicator and
a varety of birth defects in offgoring, Icluding abnom alities of the ings, heart,
musculoskele@l system , and urogenial system . Furtherm ore, the general population
of agricultural regions of the sate had an Increase of birth defects, w ith the peak
Tcidence am ong children conceived In the soring, when spraying is m ost Intense 55

Endocrine Dismuption

M any cunently used pesticides are now known to nterfere w ith nomm alhorm onal
fincton M anin als. For exam ple, vinclozolin and jprodione, popular fungicides,
both bresk down into a mezbolie that hterferes w ih testosterone and other
androgens.? Several organochlorine pesticides, Including DD T, m ethoxychlor,
endosulfan, and dicofol, m in ic estogen 5738 Lindane, which is som etin es used to
treat head lice In children, acts as an anti-estrogen, and is also toxic o the nervous
system.5? 60 A trazne, a popular herbicide, can dismpt ovarian finction, cause
manmary reast) tmors n anin als, and terferes w ith the binding of steroid
horm cnes and the breakdown pathw ay of estrogen 6143 A lthough no hum an studies
have been done volving the endocrine effects of these chem icals, the endocrne
system In anin als is nearly identical w ith the hum an, m aking it kely that effects
cbserved m ay be rlevant to hum an health . Th hum ans and anin als, the endocrine
system is crtical to life. D ismuption of hom one fimction can pem anently alter
nom al developm ent of the fetus and child 64 Som e pesticides have also been
1epored o be toxic t the Immune system 1 anin als65

N eardly all of the epidem iological studies on children’s health and pesticide
exposures w ere done on the general, non-farm Ing population . These studiesw ould
Ikely underestim ate the health in pacts thatw ould be expected forhighly exposed
subpopulations of children such as faxm children. Som e studies did look at children
of parents who work In jobs that m ay Involve pesticide exposure; how ever the
child’s exposure was aln ost never directly assessed, but was indirectly estin ated
based only on the parent's b ttle. Such a technigque is Ikely o lead to m isclassifica-
ton of exposures and underestin ation of the health in pact. Thus health in pacts
am ong fam children are lkely m uch greaterthan those described Inm ostof the
scientific research t© date. Because of the health in pacts of pesticides, it is in portant
o dentfy the sources and Jevels of exposure o these chem icals n order o protect
the m ost highly exposed children fiom these dangerous subsances.

D isruption of

horm ane function

can pem anently alter
norm al developm ent
of the fetus and child.






CHAPTER 2

SUSCEPTIBILITY AND
UNEQUAL EXPOSURE:
CHILDREN AT RISK

“. ..while children fram socio-econam ically disadvantaged comm unities
m ay be disproportionately in pacted by our public health and requlatory
policies, it is in portant to em phasize that m any toxicants represent greater
threats to all children than t© adults due to both biological and behavioral
differences”

D r. Kenneth O den, D frector, N ational Tnsttute

of Environm ental H ealth Sciences®

cientists and health professionals are finding that hum an exposure to toxic chem -

icals n the environm ent is highly variable, and that susceptibility to exposures
also varies greatly . Tt is Inconect to assum e that exposures are hom ogenous across
the population, and that risk assesam ents perform ed for the typical study group,
healthy adultm ales, w ill apply to other m em bers of our society . G enetic variability,
age, gender, overall nutritional and health status, and size and w eight are all =le-
vant o the rigks that any ndividual faces from toxic chem icals in the environm ent.
G ood science requires that w e Jook atpopulation subgroups to quantify their
exposures and their susceptibility n order to develop policies that adequately
protect children’s health.

ALL CHILDREN ARE AT GREATER RBK

There is grow Ing understanding i the field of public health that children are dispro-

portionately susceptible t© toxic exposures in their environment.6” A r=cent NRDC

1eport entitled O ur Children at R ik outlined the scientific evidence that children are

particularly impacted by various environm ental health threats, ncluding pesticides 5
U S.EPA has recognized this problem 1 their report “Environm ental H ealth R isks to
Children,” released in the fall of 1996, and has followed up the reportw ith the crea-
tion of a new O ffice of Children’s Health Protection 1 Febmary 1997.68 The Adm in-
istration also issued an Executive O er n A pril 1997 requiring that rigks to children

m ustbe considerad i all govermnm entdecisions.®?
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Children and nfants are uniquely at risk fiom pesticides both because of physio-
Togical susceptibility and greater relative exposure. Three m ajr factors are partcu-
larly im portant:

» Children often have greater contactw ith environm ental contam nants because
of activites that lnvolve contact w ith dirt and floor surfaces, and because of hand-to-
mouth behavior.

2 Children drink m ore fluids, breathe m ore air, and eatm ore food perunit of
body weight than adults; they also eat a more lim ied selection of foods.

» Children’sbodies and brains are In m ature and stll developing, they are m ore
Susceptble o certan cancers and reproductive problem s, and they have a longer
expected lifetine 1 which t© develop illness after an exposure. Thus envionm ental
toxicants can have m ore serious effects on children.

UneouarL DISTRIBUTION or EXPOSURES To EnvRONMENTAL TOXICANTS
Scentft hvestgatons of exposures 1 the envionm ent have mpeatedy found
som ethihhg quiecurbus about human exposures. ¥ you measur the exposur of
hundreds or thousands of peopk and pbt the exposures abng a e of herashg
dose, no mater what the chem al, the dstrbutbn of the exposure htensity has
a chamcterstt skewed shape. The cuwe ries steeply t© a peak, and then has a
bng, sbw declhe atthe high doses (see Figure 1). Thi spnifes that som e peopk
are exposed at doses much greater than the avemge’ person, som etin es m ore
than a hundred tines grater. Publc healh pmofessbnak bok at those skewed
exposure curwes and ask, Who ar those peopk at the upper end of the cuwe?
W hy ar they exposed t so much mowr of thi chem ralcompard wih the rstof
the popukton? Whatcan we do to decrease theirexposures?” hm any cases,
those peopk at the top end of the exposure curve ar workers and poor peopk
who, Prexampk, ¥ on subsktence fishihg or bod hih exposures to merury,
PCBs), orwho Ive © oY, substandard housng (kad exposumes). There & evilence
that, or pestcdes, fam chiden ar near the top of the exposure cuwe. W e
need o hvestjate why that 5 tme and what can be done about t.

l

NUMBER
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Farm Children -

Fgure 1. A TypialExposure Distribution curve.
Source: Sexton x et al. 7. Exposure Analysis and Environ. Epidemiology 5(3): 233-256, 1995.



Chidren Are More Exposed

The N ational A cadem y of Science repott, Pesticides 1 the D dets of fants and Children,
outlined how children’s eating pattemns and physiology place them atparticularrisk
fiom pesticides in their diet”0 The m ost in portant factor determ ining children’s
Tncreased risk from pesticides s thedr greater exposure. Com pared t© adults,
children, on a body-w eight basis, consum e m ore food and w ater, Ingest m ore dust
and =01l, and breathe m ore air. The skin surface area of an nfant perunit of body

w elght is double that of an adult’ The nom al ®htive respiatory volum e of a
resting nfant is tw ice that of a resting adult. Caloric consum ption by hfants per
unit of body weight is approxin ately tw o-end-a-half tin es higher than for adults.
Any contam hation of food, w ater, air, soil, or dustw il result n ncreased child
exposures com pared t© adults.

A child’s diet is far Jess varied than an adult’s. T particular children conaum e
large quantities of m ik, frui, and fruit juices. The average one-year-old drinks
tw enty-one tim es m ore apple juice, eleven tim es m ore grape juice, and nearly
five tin es m ore orange juice per unit of body w eight than the average adult71
Ihfants and children also drink tw o-and-a-half tin esm ore w aterdaily than adults
do as a percentage of thetr body weights.”2 Fmuit, fiuit juice, and w ater frequently
oontain pesticide residues.

Because of their higher 1ate of breathing, children are m ore highly exposed t©
pesticides that rem ain In Indoor air. Children living 1 hom es w ith ndoor air
contam ated w ith t‘he,pestic:fde pentachlorophenol(PCP) w ere found to have nearly
tw ioe asmuch PCP in theirblood as thedr parents.73 The breathing zone of young
children is closer to the floor, and often contains higher pesticide levels than the
breathing zone of adults 74 Children have greater hand-to-m outh activity, ncreasing
opporunities for direct Ingestion of pesticide residues in dirt or dust.

Chidren Are More Susceptble

Hum an and experin ental anin aldata suggest that children are m ore vunerable
than adults to the neurotoxic effects of pesticides. Tn several cases of hum an
poisoning by organophosphate nsecticides, faglty mates were higher in childven
than in adults.70 Two decades of scientific research has dem onstrated 1epeatedly that
mmature Bbomtory anin als are more susceptble than adults to the neurotoxic
effects of organophosphate insecticides.” 76

A coording to the N ational A cadem y of Sciences, concem about children’s
expogure to pestcides is valid because “exposure t© neurotoxic com pounds at kvels
believed to be safe for adults could result in pemm anent loss of brain fimcton if it
occuned during the prenatal and early childhood period of bratn developm ent.*70 T
addition, children have a longer potential lifetin e during which latent health effects
fom Jow -kevel exposures may be express=d.

Tnfants and children are som etin es Jess able t© elin hate toxs from theirbodies.
Infant kidneys, for exam ple, are Inm ature and cannot excrete foreign com pounds
such as dmgs as quickly as adult kidneys/0 T inm ature anin als, the lethal dose of
som e organophosphate com pounds is only 1 percent of the lethal dose 1h adult
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I Califomia, less
than 3 percent of all
fams are nspected
each year by the state
and In m any other
states the nspectins

are evdal rarer.

animals.”7 T the infant mt, the maxinum tlerated dose of chlowyrifos w as one-
sixth the maximum tolrated dose i the adult.78

G enetic differences are aleo a determ nant of susceptbility to pestcides. For
exam ple, the activity of the enzym e paraoxonase affects the m etabolism of organo-
phosphate pesticides, thersby nfluiencing the ultim ate toxic response . an
ndwidual79 Researchers have docum ented that the body’s ability to detoxify
organophosphate insecticides is dependentupon adequate production of this
en../me, which differs w ithin the hum an population by a factor of 15. Children in
the first few m onths of life have very Iow Jevels of the enzyme.79-82 Thus all nfants,
and those children and adults w ith genetically Jow production of paraoxonase, are
Tkely more susceptble to the effects of organophosphates.

M any scientists agree that public health protection efforts should focus on those
children who are m ost expposad and m ost susceptible, mther than on the average
adult, or even the average child 83 The children m ost exposed to pesticides are famm
children.

FARM CHILDREN FACE EVEN HGHER RIKS

Scientific data strongly suggest that children who 1ive on, or adjpoent o, agricultural
land and children whose parents work 1n the fields have significantly greater
pesticide exposure than non-farm children. Fam children have exposure t©
pesticides through the usual outes comm on o the general population and in
addition, via moutes particular to their Jocation and the em ploym ent of their

fam ity m em bers.

Fam children are exposed to pesticides through food at levels sim ilar to or higher
than the generalpopulation . H gher levels of foodbom e exposure in som eagri-
culhiiral areas m ay be due to the shorter ttansport tine fiom field to table, which
allow s less tim e for degradation of residues on the food. Fam children also face
potential exposures fiom “ake hom e” residues on theilr parents’ clothing, from
ocontam inated w ater, from playing In contam ated soil on ornear the fields, fiom
pesticide drift, and fiom dustand ndoorairn the hom e (gee Figure 2). Tn additon,
there is extensive evidence that m any children accom pany their fam ilies to the fields,
where they may face exposures at occupational levels w hether or not they are
w orking 84 The Children’s H ealth Protection Advisory Comm itee CHPAC) o
the U S.EPA recognized the disproportionate risks faced by faim children. The
Comm ittee’s final report to EPA found that, “Children may be exposed to pesticides
through em ploym ent in farm w ork, by eating fimiits and vegetables directly fiom the
fields while at work, or by drift fiom field applications to neighboring residential
areas and schools. Pregnantand lactating w om en w ho w ork In farm  fields orreside
I neighboring areas can alo expose fetuses and neonates to pesticides. The cunent
farm W orker Protection Standard has not considered these pesticide exposures to
children.”85 A s a result, CHPAC recomm ended that the W orker Protection Stendard
be reevaluated in order to m ake sure it adequately protects the health of fam
children. CHPAC did notpoint out how little enforoem ent there cunently is of the
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EVERYTHING THEY TOUCH
Famm Children Face Pesticide Exposures from All Sides

Work or play in fields

Food
Parents’ skin

Work clothes

Toys

@ o
: A 1\\\\Y

=3

A 2 v,

S )

. - )

A

&

Soil

Breast milk

b A~ Ay
vuwvul an

Fgure 2. Al chidren are exposed to pesticides i the foods they eat, but chidren who live on or near
agriculural Bnd, orwhose fam ilies work 1 the fieds, may come 1 contact wih pesticde residues through
all of the above pathways.




U S.EPA has failed to
adequately aonsider
the extensive evidence
that children are
exposad to significant
am ounts of pesticides
through sources other
than food.

weak W orker Protection Standard’s basic health and sanitation regulations. Th
Califomia, less than 3 percent of all fam s are nspected each year by the sate

and In m any other sates the nspections are even rarer. W ithout stong enforoem ent
of existing standards, violations are Ikely to be common.

The Food Quality Protection A ct(FQPA) recognizes the digproportionate suscepti-
bility and exposures of children. This law requires U S.EPA to consider childien'’s
vulherabilty and exposure when setting tolerances for pesticides on foods. Unfor-
tmately, as described n a recent NRDC report entitled Putting Children First, U S.EPA ’s
usual testing requirem ents forpesticides do notadequately quantify theirparticular
In pacts on the health of the fetus and infant, particularly the developm ent of the
brain 86 Furthem ore, the record show s that U S.EPA has failed to adequately
oonsider the extensive evidence that children are exposed to significant am ounts of
pesticides through sources other than food, and that farm  children are exposad t©
agricultural pesticides in their environm ent. Thus U S.EPA is flying blind when
tying o protect children fiom pesticides. To account for these data gaps while
aw aiting m ore research, an additonal safety factor should be added to pesticide
tolerances t© account for uncertainties about childhood susoeptbility and exposure.
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CHAPTER 3

CHILDRENIN

TE

C FIELDS

“The firet field w e visited could have been m istaken for a day care center.
There w ere m any small children i the field w ith their parents. Sam ew ere
sitting I the dirt, justbeig near their fam ilies. San e w ere picking
straw berries just ke theilr parents and older sbblings. W e saw a laby
stroller w hich w as advanced a few fest camasionally to kesp up w ith the
progress O T the pidking. The fm iliss were together, but there wasn’t much
Jy.At 12 cents a pound for te straw berries, m nus room and board aosts,
this day care enterw as a part of survival”

Scott Pike, Optom etrist (Testinonies from the Fields,

Pineros y Campesinos Unidos del Noroeste,

Woodburn, OR, 1997)

“Sam eday, 1 wantmy children to e treated ke hum an beings, not ke

anim als.It’s not rightthat the children work.Butwehave todo
Pasqual Mares, Bowling Green, OH (Foster and Kramer,
Associated Press, December 14, 1997)

I n the Unied States, children arely enterm ostw orkplaces, such as factor& m ines,
and even offices. Yet children are frequently found in agricultural fields, even though
heavy equipm entand toxic chem icals are used In these workplaces.3 A ccording to the
Fair Labor Standards Act (FLSA), children 14 and overm ay w ork unlin ited hours n
agricultural occupations outside schoolhours. Children as young as 10 m ay also work in
agricultture if they have w ritten parental consent 87 Children underage 16 are prohibied
from working w ith hazardous substances; how ever, according to federal regulations,
agricultural occupations them selves are not considered to be particularly hazardous
forchildren.88 Children of farm ers can work on their parents’ fam atany age.

An estim ated 300,000 children ages 15-17 work n U S. agriculure at som e point
during the year, representing m ore than 7 percentof allhired farm w orkers w orking
on crops.8 The National Agricultural Workers’ Survey of 1989 estimated there were
587,000 children of m grant w orkers age 21 or younger Involved In seasonal agri-

cultural

services in the United States. Of these children, 65 percent were reported to

travelw ih theirparents butnotdo farm work; 6 percent traveled and participated
in farm work; another 29 percent traveled on their own to do farm work.% The
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Thi m grantworker’s chid

B one of thouands who work
wih their parents 1 the fields—
or sin pl accom pany them
because the fam iy cannot
afford chibcare.

A ssociated Press, In a recent nvestigative series on child Jabor n the U S ., visied
several fields throughout the country overa 5-m onth period, and reported seeing
104 children, as young as 4, w orking 1n the fields.84 The 1em arkable A ssociated Press
articles brought national attention to the problem of child labor:

The poorest and most vilnerable among them start working before other
children smrtkindergarten. Many earn wages below thelegal m inimum ,
often in exhausting, oreven hazardous, Jios. These children live In a world
apa-rt from m ost Americans, hidden fron consum ersand even the
companies that buy the products of their labor. Y et those products can

som etin esbe as closeas thelocal m allor the comer grocery.8

A ccording o the U S. General A ccounting O ffice, in the period from 1992-1995,
between 400 and 600 w orkers under age 18 r=ported work related Injuries each year,
and about 140 children died doing agriculural work 89 O ther estim ates of health
In pacts are higher;, up to an estn ate of 27,000 children underage 19 injured annu-
ally In U S.agriculture, and 300 deaths peryear! Y et In the face of these num bers,
the director of governm ental =lations at the Am erican Fam Bureau Federation, an
agriculiral Iobbying group sated, “I've never seen anyone w orking on any fam
anyw here w ho is under the age of18.”792

A 1990 survev of 50 famm w orker children in New Y ork State revealed that despite
legal prohibitions against w orking w ith hazardous substances, 10 percent of children
under age 18 reported m ixing or applying pestcides. O ne-third of the children had
been injured atwork w ithin the past year, m ore than 40 percent had worked In fields
stll wet w ith pesticides, and 40 percent had been sprayed either by crop-dusters or
by ddft. i this survey, 15 percent of the children reported having experienced health
sym ptom s consistent w ith organophosphate pesticide poisoning, but few had sought
m edical care for the svmptoms.??

Children, in addition to entering fields forw ork, often accom pany theirparents
o the fields due o the lack of childcare. The friequency w ith which children are
brought to the fields while their parents
work is hard to quantify, yet several
an all surveys and num erous anecdotal
reports Indicate thatyoung children
are offen in the fields. A ccording o a
| survey 1 the m B4 thntc saes
1994, 12 5 percent of m grant w orkers
B 1o have childen reported bringing
theirchildren to the fieldsw ith them
at least som e of the time.% An EPA
Epresentative publicly acknow ledged
2 ¢ sometin es parents have o lave
the kids resting Inside the car or if the
parents are working under the trees,

Jocelyn Sherman/USW



the kids sitdown nearthem undera tree. The parents w ork from sunrise to sunset. . .

Kay Rudolph, EPA M eeting w ith Fam w orkers, Fresno, CA , July 22, 1996). D ocu-
m ented health effects dem onstiate that these concems are not m exely theoretical,
but are a significant problem  that needs t© be addressed.

A ddressing the problem of child Jabor in agriculture w ill not be easy, how ever.
The reasons children work are prn arily econom ic. Three out of fourm igrant

fam flies report eaming less than $5,000 peryear, and according to an expert
Interview ed by the A ssociated Press, “fadulswerep id a Ivingwage, we
wouldn’t have child labor”% Furthem ore, chidcare is not availsble in m any

”

agriculural areas, leaving parents w ith few options. Tronically, n som e agriculmal

areas w here Head Start program s and day care centers do exist, they are located
mm ediately adpeent to fields and are readily contam nated w ith overspray fiom
pesticide applications nearby.

A lthough children as young as 10 can legally work 1n the fields, and there is

docum entation of younger children accom panying theirparents to the fields, reentry

htewals which stpulate how Jong grow exrs m ust w ait after pesticide applications

before allow Ing w orkers back nto sprayed fields) are calculated based on a theoretical

150-pound m ale. Children, who w eigh m uch Jess and have a greaterskin surface

area than adults elative t© thelr size, are Ikely not adequately protected by cunent

eentry Intervals.
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CHAPTER 4

TAKE - HOME
EXPOSURES

“"

. . an Instructor's assistant at a Sutter County preschoolw as trained n
pesticide safety. She tranam itted that nform ation t© her husband, who isa
farm w orker 1n that area.. She em phasized to her husband the inportance O £
avoiding amtact w ith their only child after work because O £ the risk O £
cntam ating the child w ith pesticide residue tha € m ght be pressat an his
cthing. Before, the farm w arker husband w culd arrive han e from w ork
andgreet his spouse and child w ith hugs and other fam ily gestures and
eventually play w ith his chid fO T awhile and then, afterw ards, shower”
Eduado Barriga (Public M eeting in Fresno, CA , July 23, 1996)

y/i ake-hom e’ expogures to toxic workplace hazards have been reported for nearly
T a century In various settings. Tn the early 1900s, Jead poisoning w as reported In
w ves and children of lead w orkers % The N ational Tsttute for O ccupational Safety
and H ealth (NIOSH) W orkers’ Hom e Contam ination Study, released -1 1995,
revealed thathom e contam ation is a w orldw ide problem , and dentified ncidents
from 28 countries and 36 sates. The report ncludes over 100 known deaths of fam ily
members from asoestosrelated m esotheliom a, num erous cases of poisoning by
metals such as kad, mercury, and cadm 1m , exposures o adicactive, estrogenic,
and nfectious agents fiom the workplace, and pesticide poisonings 97 Extensive Extensive experience
experience w ith lead has dem onstrated thatw orking parents can bring thistoxicant
hom e on theirclothing and skin and contam Tate the hom e environm ent, directly
resultng 1 elevated blood Jead Jevels and even ilness in their children.%8 % This strated that w orking
route of exposure can also occur w ith pesticides.

w ith Jead has dem on-

parants can bring this
Pesticide exposures to fam iy m em bers have occurred due to contam inated skin, )
clothing, or shoes, contam ination of the fam ily car, and visitng the w orkplace. Tn toxicant home on
addition, exposures can occur due to chem icals forin arily solvents which can be their clothing and

present in pesticide fom ulations) in the exhaled breath of a worker, or due to
ocontam inated breast m ik of a working m other.

Som e extrem ely severe acute poisonings have occuned when agriculumal workers  — thehom e environ -
have brought em pty pesticide containers or pesticide-contam ated m aterials nto m ent. This route of
the hom e w here children have played w ih them . R eports In the m edical literature
describe num emus preventable ilhesses and deaths from  pesticide-contam ated
equipment. A two-year-od boy died after playing near flattened pesticide storage occur with pesticides.

skin and contam inate

exposure can also
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O rgancphosphate and
organochlorine inssct-
icides havebeen iden -
tified as persisting

an clothing; residues
have also been trans-
ferred to clesn fBbrics
washed In thesame
Ioad.

drm s contam nated w ith the pesticide toxaphene. A brwotherand sisterdied after
plying in a sw Ing that they m ade fiom a burap sack contem hated w ith the
oanophosphate parathion. The fouryearold son of a fam er played w ih a bag of
parathion stored in abam and w as adm itted to the hospialneardeath.%” A one-and-
a-halfsyearold girl w as poisoned by dem eton when her father, a crop sprayer, came
hom e w ith contam inated shoes. H e cleaned the shoes w ith papertow els, placed the
towels n a w astebasket and left the shoes 1n the bathroom . The child contacted
either the tow els or the shoes and becam e unconscious. A fler treatm ent for
organophosphate poisoning, she recovered.”

CONTAM NATED CLOTHNG
“ .. .Notonly were the family m em berswho worked i the field poisoned,
but their little toddlerwas also exposed when one of the parents picked
hin up after com ing home from work. Three years infer, the child isstill
experiencing severe skin problems.”
V kkiFlores, Farm W orkerH ealth and Safety Projctat
TexasRumlLegalA d PublicM eeting in McAllen, TX ,
April 25, 1996)

C bothing contam inated w ith pesticides can be an in portant route of exposure for
children of farmw orkers. Agriculhial workers who spray pesticides or whose
clothing brishes against contam hated vegetation m ay retum hom e w ith these
m aterials on their clothes. H ugging children orplaying w ith them imm ediately after
oom Ing hom e is aln ost an nstinct to m ost parents. Parents are unlkely to defer
greeting their children until after they have show ered and changed their clothes. How -
ever, hugging a child orholding a child m ay expose that child to pesticides. D irect
ocontactw ith contam ated clothing on bare skin can be a woute of exposure to children.
A Califomia survey of pestcide-exposed w orkers revealed that only 20 percent
reported show ering or changing clothes afterw ork, and only half reported having
received training about how to handle pesticides.]® W earing pesticide-contam hated
cbthing and shoes nto the fam ily car and into the hom e can also contam hate the
upholstery of the car, the carpets, and other surfaces inside the home.

T addition to contrbuting to concentrations of pesticides n house dust, residues
m ay be aproblem when clothes are w ashed . N um erous studies have identified
goread of pesticide contam hation to uncontam ated clothing Jaundered or stored
w ith work clothing. O -ganophosphate and organochlorine ingecticides have been
dentified as persisting on clothing, w ith greater persistence if clothing is washed
w ith cold orwam w ater mtherthan hot192 Residues of both organochlorine and
omanophosphate nsecticides have also been transfered to clean fabrics washed In the
sam e Joad. O ne study found thateven three w achings w ere not sufficient to 1em ove
all the residues of the three pesticides studied 103 A N ebragka study on m ethyl
parathion indicates that less than 20 percent w as rem oved by one laundering. A fter
10 Jaunderings, 34 percent of the orignal pesticide rem ained I the fabric. The level
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of residue r=m aining w as enough to kill nsects, and to rEpresent a health hazard
to humans.104

Three surveys of the fam ilies of pesticide applicators or fam ers revealed that
40-90 percent of fam ilies report separating work clothes fiom unocontam ated
cbthes; how everonly 25-50 percent reported using hotw aterw ashes, and m ostdid
notreport cleaning the w ashing m achine afteruse orw ashing contam tnated clothing

AGRTULTURAL PESTCDE USE N THE HOME: METHYL PARATHDN

T 1996, a mapr envionm ental hcient came t© publc atenton. Thousands of
homes 1 at kast seven sttes wer sprayed by unlcensed exterm hators ushg
the hghl polonous omanophosphate pesttie methyl pamthbn. Thi pesttie
B not Irensed for ndoor use, but 5 kgal Hruse 1 agrrulure, and B partcubrly
comm on h cotton productbn. W hik thi pesticide breaks down Bidy wpdly
soil, & perstent i hdoor envionm ents pwtected fiom the weatherng effects
of sun and soilm rwbes.

Due © bx enbrement, £ was not difftut or hdviuak o purchase ths fam
pesttde and use i repeatedy n peopk’s homes, day care centers, schook, and
other builhgs. M ethyl parmthtn & hohly effective aganst waches and other
househol pests and very hexpensie, makhg i partuhbry attacte to low-
hcom e peopk, the man vitn s of the fkgal sprayhg. The sprayers them selves
wer ilierate and chined not o understand the heath riks of what they were
dong. Epkodes of m ethyl parmthn use h the home wer wpored to U S.EPA
or years, butstepé were never aken o prevent recunence of the probkm . The
govemm ent coull not even persuade the pesttile m anufacturer o puta stong
odorant nto the pestcde to dbscourage peopk fiom ushg i hdoors. Fhaly, the .
1995 outbreak, whih was estinated to cost @xpayers over $100 m ilbn 1 ckan-
up costs, got natbnal press atenton. h the affem ath of ths envionm ental
deaster, more than two thousand peopk wer rbcated fiom thei homes, and
more than 700 homes and busiesses required extensive decontamination.100

Num ewus ihesses were rpored h connectbn wih these spmyngs, partu-
brly am ong young chiiren and the eHerly, and at kasta half dozen deaths occuned
shottly after pestcide applratons © peopk’s homes. Two gids, ages 4 and 11,
are known t have ded as a ®msukofa prvbus epiode ofm ethyl pamthbn spry-
hg hdoors. Yetmost becalhealth care wotkers wer not thnhkihg about pestcie
poBonig, so blood tests that woull have made the dagnosk wer mrel done on
stk chilren. As a wsul;, there arr num ewus rpons of gastontesthal sym ptom s,
espiatory pwbkm s, and ogan i 1 the spmayed househols, butno way o
prove 1 hhdsght that these symptom s and deaths were rhted to the pestcide.
Eitk thk diffcutto Ink acute health effects to rcentpesticile exposurs, 8
even harder to show an associton between bwer kvel exposures and such
common symptoms as nausea, vom ing, danhea, dzzhess, ftgue, headaches,
and diffculy breathihg-or wih cancers and mepmwductie pwbkms years later.101

egaluse of agrruluml pestcdes 1 the home ¥ prwbably not uncommon,
but m ost hedents are sohted or sporadt so they do not get w despread
atentbn. M ost epBodes pmbabl escape notre alogether. Yet use of these
hghl toxt pestcides nhdoors & a mapr rek o chiben, Famers and fam -
workers have mwady access to agrculuml pestties, and ar therbr parttubry
kel to use them t© contwol hdoor pest pbkm s.
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h addition to the
persistent organo-
chlorine pesticides,
som e volatile organic
solvents that can
beusd as “mert’
hgredients In pest-
cides have been

detected n breast m ik.

prom ptly . Th addition, only 6 percentof w ives reported w earing mibbergloves w hen
handling the w ork clothing %7 N o sin ilar surveys have been done on famm w orker
populations, though anecdotal reports ndicate thatm igrant fam w orkers often w ear
the sam e clothes repeatedly even though they m ay be contem hated .M igrant fam -
w orkers often w ach their clothes at Jaundrom ats w here they pay by the Joad and
frequently wach the fam ily’s clothes together; I farm  Jabor cam ps, clothes are often
hand w ashed 1n budkets and line dried adjpcent to fieldsw here they can be re-
ocontam inated by pesticide drift.
I the W orker Protection Standard prom ulgated by U S. EPA , the A gency does not

hold em plyers regponsible for laundering “nom al work attire” The Agency adm is
YA lthough itw ould be prudent forem ployers to clean .. pesticide-contam nated
work clothing for their em ployees, it is not a requirem ent of this final rule.”105 If

U S.EPA doesnotact o lin it “ake-hom " exposure fiom contam nated clothing,
then it must consider these exposures I any evaluation of cum ulative risk
children fiom pesticides.

BREAST MIK

Breastm ik can be considered a “ake-hom e” exposure to a nursing infant. M others
w ho are w orking 1n the fields and are exposad to pesticides can accum ulate residues
of som e of these chem icals In their breast m ik . The organochlorine pesticides such
asDDT have long been reported to concentrate n breastm ik. The residues are
highest am ong non-w hite wom en and w hile nursing the first child 106 The pesticide
m etabolies found m ost frequently n breast m ik I one study of 942 women were
p,p’-DDE (100 percent), oxychlordane (84 percent), transnonachlor (77 percent),
heptachlor epoxide (74 percent) and beta-H CH , an isom er of Iindane (27 percent) *07
A lthough the w idespread presence of these persistent contam hants n breast m ik is
worrisom e, the Jevels are gradually decreasing now that m ost of these chem icals are
no longerused I the Unied States. M ost experts agree that breast feeding is sdll the!
m ost healthy way to mise a child 108,109 T addition to the persistent organochlorine
pesticides, som e volatile organic solvents that can be usad as “hert” ngredients n
pesticides have been detected in breast m ik 110 M any pestdcides have never been
asseseed o see whether or not they are present In breast m ik . Pesticide exposures
thmough breastm ik should be betterevaluated in order to protectnursing nfants
from  pesticide expogures during breastfeeding.
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